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Grain yield prediction based on Particle Swarm Optimization (PSO) and
Gated Recurrent Unit( GRU)

YUAN Shiyi

(Institute of Agricultural Information, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract; Grain output forecasting is an important issue related to national transportation and people’s livelihood. In order to
improve the accuracy of grain output forecasting, a new grain output forecasting model is proposed in this paper: Grain yield
prediction model based on Particle Swarm Optimization—Gate Recurrent Unit (PSO-GRU). The model uses PSO algorithm to
optimize the key parameters of GRU model, and solves the problem that GRU is easy to fall into the local optimal solution. In this
study, the national grain production data from 1949 to 2021 was used as the data source, the PSO-GRU model was used to forecast
the national grain production, and the comparison and analysis were made with other models (including GRU, PSO-RNN and PSO
—-LSTM). The experimental results show that the PSO-GRU model can fully explore the features of time series and show significant
advantages in global convergence, thus improving the accuracy of grain yield prediction.
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Fig. 1 GRU model structure diagram
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Fig. 2 PSO-GRU neural network model forecast flow chart
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Table 1 Summary of model parameters

e RO AT RGEEAOT YIS
PSO-RNN 12 48 44 800
PSO-LSTM 15 48 48 800
PSO-GRU 15 58 50 800
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Fig. 3 Comparison of prediction results of each model
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Table 2 Evaluation indexes of prediction accuracy of each model

T AR Y MSE ~ RMSE/ fZWli MAE/ AW MAPE /%
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